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Abstract: 

JP 9238683 A 



Werner's syndrome 3 (WS-3) gene encoding the 190 residue amino acid sequence given in the 
specification, is new. Also claimed are: (1) oligonucleotide probe which hybridises to the WS-3 gene; 
(2) recombinant DNA containing theWS-3 gene; (3) transformant transformed with the recombinant 
DNA; (4) polypeptide encoded by the WS-3 gene; (5) monoclonal or polyclonal antibody against the 
polypeptide; (6) hybridoma producing the monoclonal antibody, obtained by fusing antibody producing 
cells, immunised with the polypeptide, with myeloma cells; (7) knock-out mouse into which a WS-3 
gene deficient in the functions of the above WS-3 gene has been introduced; (8) modified mouse with an 
increased or decreased WS-3 gene expression level; and (9) transgenic mouse into which the WS-3 gene 
has been introduced. 

USE - The WS-3 gene can be used as a diagnostic probe for WS related diseases. It may also be used to 
examine and prevent such diseases. The protein and the monoclonal or polyclonal antibody can be used 
as reagents for studies on human ontogenesis, or WS-3 detection. The oligonucleotide probe can be used 
as a reagent for the detection of the WS-3 gene. (GS2) 
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mmz^tsyf^ 0 k s: n - k-t ^ w s - 3 mm^. 
[ tmm 2 ] ^^mm^f-f^^ . mm^- 1 xi± 3 x-^^ 

s-3jie^o 

^tih imm-^hw s - 3 itfE^:^?^ 3 - H-r ^ .tf u 

[ %mm 7 ] E^fj#-^ 2 ii^ r 5 jmLm^m 
h\ 

[ tmm 8 ] ii^Ji 7 %m<^^ v ^ f ^ nm^iz 

c mikm 9 ] ii*:ia 7 id^co;!^ u ^ K t mmmz 

^iE-r -I) ;K U ^ n - ^/PfiL* o 

[fS^Ji 1 0 } ii^3i7feKco;Ku^rf'F-c-^s^ 

izXD'i%^ti^. if^3S8ie«cco^y^n— ^/PCiftS: 

itmmi 1 ] ii*3i3iEK^o:?rurf^:?'p^f-Kr 
[ if *3a 1 2 ] imm 1 im<nir^ v k . ^mz 

1 3 ] ii^Jl 1 --A(r>^.'ytixt^ 1 mzi^mr> 

[ IS3<3S 1 4 ] if ^Ji 1 - 4 CO t ^-Tix*^ 1 

[ ii^Ji 1 5 ] it^Ji 1 - 4 V ^-m^^ 1 mzimj^ 

[ 0 0 0 1 ] jS^ . TKi^'^- H -^yU:^ n-™ y^/co^ffitc 



[0002] -r^i^^. ii^mm. ie^ii#-^2T'^$fL 

-s,ws-3jifi^Tfc^, imBF^)i\^x\t. 

1 xii 3 r ^ $ ii -s. ^sie^jco V ^ -ffit-o^ t co^^^ff 

fth. zzx\ ^mmmz^t^j tit. mmv^y^ 

[0 00 3] H?iSWS-3jift^cO 
ii'^^ < i> -gP^ ^ ^^ y U r ^ X-r :t U rj-i? 7 U ;t f- 

Kro-7^-c?>-g), ^hi^z^ ^^mii. mri£ws-3it 
mmmt^DNAizj:-^xmMmim^rifzmm^mi^ 

[0 0 04] $^t3. :*:^HH{i. ie^J#^2 T'^^iX-g, 

[0 00 5] ^hiZ^ :^%m±. fufd'-KU^r^K. M 

- 3iig^^?63SW^;U^±#X(im-r-i> J: 3 

Bflii: . frf BW S - 3 iie^^S^-'^A § ft/:: h ^ x x 

[0006] vxT. ^^m^mmt^zmm^h . t -r. w 

^&M^um:th^zhtz^ . '^sw^ayo'h. m{>^<^ 
^lif^m^'^tim^ixhmmt^zmLXPiRx/ pac^t- 

hm^rm^'^fzmm^mmim^i^m.'t^ mi) . 
[0007] mB^^mimi,±. pirx/ p^cyT-'Jm 

•r'g>^i:;^?^'ri= [TIB^Od) -(4) m^:^n-- 

V-;<?-DNA ^IrI— iOJ^^ie3^iJ$:-^t> DNAKIt^t" (Pl/PAC 
^o-y) Sr^>f:/^U-4';!?-i^iM»?-r^, (2) 
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t#^^ix;t:;7n->'tcoi^T. J^-ft-bi^^jU (OT, CsCl 

rv^-sDNA m^com^co^mmm^m^i-h. o) ^ 
mmR&m (*ii^m683i95 ^. 1937^7^288 : a 

(fiP^2*:) f^L. PCRRiE^So. (4) (3) CO^ 

l/PAC:?'n->') iry-^ yyV'-^f)^^mm,^h. (5) 

n - t: L 7t:S:^ < coPi/PAC DNA<7)^® t^^^^ mm^ 
^mmm^mm'ti> mi) . ^mmmcommu. vy 

^N^^ffllS^ffll^^cFluorescence in situ hybridization 
( aT. FlSWtM-t) iCjlO^T^o FISHii. Pl/PAC DNA 

~hm.^.-/)^^\ti^LtZ Pl/PAC DNA C7)^ l^^7tfO^;^?^o 

[0008] 9 (fZLxn^tirzmii:Tmmm.m. 

RX/Ztlirm^-t^i^^-y^t Pl/PAC DNA ^fflt^T. 

^vy<^^mmi^^ML. PCR . y-ifvyn^/h^ 

PCR ^'^-xt t;t::^rffitcj; O^ToC:i:;^?^'r 
#^. mm. ±iEx,^vyhy-/h^yi?'mizX^'i%C:> 
nh:i^^Vycom>^^mmtL. iB^J#-^4. 5. 20X 

imvm^ti^mn^Ty^ -^-tLx . pcr ^no. 
[0009] :^%mifzx om^'/^Hz^j:'ofz^-3mm^i,t 

m^i^mmmz-^tf (02 > . *%B3trj;o. ws-3iig 
^ii. \zhyyjx±<r>mm.mmzhi>h<^co. ws-saie 

8#^o8pii. 2-P12. iwi^ti^tt-r^ t :^mm^ti. ^ 

o V hmmf^zX D . WS-3jtfE^ii:t N yyM.±X^y r 5 

4A mfmA^ ) . ^io. t hWS-3jH£^tcffl^t-§fl!l 
aOjie^ii. Zoo BlotCC J; h%%m^^X O . b hWS-3 

(ia4C &t/ll4D). O^J^a-- y^f ^ 

[0010] mLCTiwni^^'th^zm-^fzm^mmm 

f^^h^l>5^V^iiilS-^-r STS-^-^-. D8S1055. D8S 

339, GSR i^tsmm.} i^zhhiib^^^Ltz m\) 



colt. ^Zi)^i^m^^tlhi^mm^j:mixrFco^Wt^co 

t^h-^y h o> rmi^zm^->x^s-im^^ ( ^wmx 

TFIIE/S (Transcription factor, TFI IE/3-*f 
— V olG^. GSR (Glutathione S-reductase) jEfs 
WS-23ie^^lX PP2A/3 (Protein phosphatase 2A 

bLX^^Lfzhcr^Xh^. RmMttm^mb<7^mi^z%i 

m^tLtztm- mtiX D8S1055. D8S339^) Z.iX^ 
X\,Z^htlX\^hSlS (Sequence Tagged Sequence) ^ 
-:^-Xhn. ^tihcOi^^^^<r>&.m^mLX^^h. 

b hyyM.m^com^mcoTizMm^rLrz^mcnmi^m 
mit. mm^mmmirm^Lx^^tPihh^'^i.tPAc^ 

*cODNAT'S) 0 . ^WM^i^com*S.cofziibco^^ ( mt 
11 PkC^^co #6207) ■/)mLXhh. 
[0011] mW<^^^l±. ^fL^/XC7)DNAC0ioi> J; 
-eor^^^ imH:£. #2587 T-(i65Kb) ^^tTV^-g>, 

::iii^<7)DNAc7)*5a^cS)-l>:t"r>x^xr (□) rx/ 
it-y-yy^^tyf (O) cois^ti:. mm-^^^m 
isbhfz^i^zmk ^mzm^^fifzy'u^—^ -<r^^^^ 
^^^(T^Xh^. ^ti^'ti. PX/Pkzy T-'J'<^9 
t^igs Lxh-> fzs?^ru -Rmim^- 9 - 

-k^Mrth.^fz. {i:g.pi/PAC:^D-yt3STS 
rOj «i:#Pl/PAC;:'n~ytcT7. SP6 3i|^iffic7)t^ai2 

m^'k^tix\*^hzt i)^mx hh^Lt^ mmt h . 
[0012] ^-mBi^t^s<r>mmmm=f'^cr^ijcr>xh 

t^h^htlfz-^mk ^ffiV^T. WS-3 cDNA ^n-y^r 

n-rtLxrio y-^yrn-7 vmm^z^ rmm-th 
zbtn^-^h. j-^yy'u^yhm^<r^m^. 
v^TmRNAo-t-^x • ^m.mzminmc^hfj:i)^->tzti^ 

^:r}\^i'-mmn(r>wMt^j:->x\'^ht^}i:ot^^m^h 

ZL b ti^tZmxh 0 . ^^(rm^f^Wzixh , 

[0013] mii^z^^fzi^mt. ws^ssrttci^^±-r 
-sft!ico3if5^*3i^comRNA. mtityun-'i yy ^ r 

hffflRNA(PP2A y9) . i?^;P^^^V-S- U^S^^i^— *i 
(GSR) mRNA. Transcription factor TFIIE/? (TFI IE;Q) 

mRNA^e^ai-r^^aTn-7-$:fflv^/-cy— *f>rn V h 
%mxi:>nwch^ ^ y^^-ftico \m^ com^ • ^fgfitc 

[ 0 0 1 4 ] b h^s-sm&^i^^^mmmznx t^cox d 

1 1 L T V ^ ^ ^ ^ IB -g) ^ ffl ^ y - if y r a • y h ( mu 1 
ti-Tissue Northern B\ot)mmi,Z^^^XI,± ClltfiC^J6D 
C^$iXTV^-g, (05 A) , <lCOSm:^^^>. WS-3af^^ 



(4) 
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m. ifFSi. nm. wm. mm. miim. mm. 

[0015] tJLbOfS^^fg-^-r^ t . WS-3aifE^(i. 

(T^xo^zi.xm^Lm.n'th^itifx^^h. i. >-va 
(1) mm^yT)V(D)m.tyjj>, mmm 

\LVmm'Jy^^i)''hCOyyM. mmm^i. MolecuUr 
Cloning (Sanbrook, Fritschcind Maniatis, Cold Sprin 
g Harbor ffiltS) l^Ztm^tlfz-nm^Z^^'no :ib'h<T 
^h. t-f. mm^j:lSiim^. sucrose. Tris-HClS«?g 
(pH 7. 5) . MgClj ^t^' 1 % Triton X-100 ^^tt^mm. 

ti^-^Lxm^L. 7K±iznmm^t^L. uy^^i:-^ 

-ttsmmffzmmL . roT-< tf k. 5% sos^i/ir 
is-Hci^«js(pH8.o) ^mt. 37''CX—m^y^^^- 

0:^nn4^;UA->f VT ^/l^T/Un-yU (24 : 1 ) com 

mt^tnt. mHz^L^j:i)^^yyM.DMcomih^n 

tc. 20%^£7)3M g^^'^hU'^A?^ (pH 5.2) ^Ja;c. 
OmM Tris-HCl (pH S.0)RX/0.2m EDTA^'g-tfl.25nilO 

[ 0 0 1 6 ] b hiAmmm^^^<oyyj^{)mcDmmi±. 
mmtfzi:,(^^nntLxm^^xnd . mt^^Ltzm^ 

^m^>irf)^h. Gross-Bel lardi^<;o:^?£ [Eur. J. Bioch 
em. 36 , 32-38 (1973)] lZ^->XyyM.DM^miti'W 

[0017] (2) mfsmcomiLRx/i^KMcomm: 
m0mmmzm^^tifz^j,j]^i'-m.^.m (aT. wss 
^hia-T) :^ri^-i,zxo%^ti^&mmm^j} 
^^ttf.zwsmmwmmu^wiLL. ^RNA^ixpoiy 

A+ -^WmRNA iar poly A+ mRNA hlE-T) ^ffi^-T 



[0018] mRNAcoiaiSii:. aT<r>:^X^if^ . WS,m^ 

^^hvm^^hiiti^t. PBS T+'^izmimk. en 

-i/'i^A^:ti^r^— hJ§^S+T-4^^S/-^^^L, Chir 
gwin;^£7):^S [BiochemistrylS. 5294-9299 (1979)] (,Z 

^it-^i^^j^^mmm^w^mcmzx^^Rm^ 

-fl'immzJ:O^RM^mWtt^. polyA+ iiiRNA WS" 

%^m^izit. ^RNAtc:t 'J d^m^it^m^xmrniz 

^ o ^ -r -y 7 ;^?4^ . >r U n'T^ X (dT ) -30 ( ^Sittt 
S)$:Jai.. Kuribayashi-0htafb^7):Srffi [Biochem. Biop 
hys. Acata. 1156, 204-112 (1993)] tZtagV^. ^<-/^m 

[0019] ztih(om^mm^^(oimk\t. 
^m^m^^^xcmk^mmt^fz^cowrAt Lxm^^h<7^ 

Ifyr^') ) RXf&m ( ^mam/a b -IS ) 

(CM^A b )iMLX^m LX^^^ht^^i)-^ J — T y 

(1) P1/PAC:7 r-s/^>f 7'^ 'J-o^ilg 

Pi/PAc:7 7- -£/^->f y ^ u -c7)f^m&l/Pi/PAC^ n-y 

i7)jig^fti|jfillf^i^cO;^cy>. b hDNASffM-^-^t^Pl/PA 
C:7r-S^T)NA$r, ^^MW^SS?^J^^^O DNAT^^'v'-^ 
fflv^/^PCRStcJ; DP1/PAC:7 r-£/5-f 

m-h. Kc^. pi/PACi:ii:. &±^j:mmTmm^mmz 
^^-^mmm < mm-th tz^^. a y r - s--^ ( io-20kb) 

X^i,±^<. YAC(l-'2Mb)i:ny.5 K(20 -40kb) 
(O^^^^^ X50DNA(80— 150kb)$r y n- WtT'# h^t 

Lxm^^tifzyr-i^'- yo-:^yy>sy ^-^u 

[0020] Pl/PACy r-v-'^-r 'J-t3(i. SmoUe 
r [Chromosoma 100. 487-494 (1991)] Xtifflft^^ 

immm^M ryyAO-e-yb-yy^i^-yxyxM 
Vf^} , >'W:tv::ijt.ryU>''J-X6, 1994^. #± 
it ) J: -9 T f^^i£;b^ldSc ? iXT V ^ -g> Genome System it 
M (8620 Pennell Dr. St. Louis. Missouri, USA)^0^ 
(^^m^^hZbti^X'^h. 

[002 1 ] ^%m^^msmii^mmt^-:^m,nmzm 

Vx^h^u^-y^i^x^J^b LTPl/PACy r-i^^m 
W.LfzcO{t. (a) ±mm^m±,b'thtz^9u^yit D 
m<^mm^^$ljX'h 0 . ^7t:ffi;^^^nfcDNA;^?^S^T 
hhb^^on^.. (b) Sp6 ^lt/=T7ra^-:5^-iE^ij;(?^iH 

^^nrv^-i* (3>x^y'ffs^'>:r-^yy*c7)^. ^ 
y-tf- hDNAcoM^&^(^Ja^i2^iJ^l5?tfi^g;^^^l::i)i7) 
rs>^;^?\ sp6^irr7ra^-^-(i. zti^^mb-f 
h) b^^on^.. (c) m±T^h±mmt^zmykLfzy T 
-i^m\t. vmrnmcr^Tyx^ YbLxmrn^Lthi. 
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[00 22] (2) Pl/PAC:7r->''^D->'C0X:?";-- 

^ [Chrofflosoma 100 , 487-494 (1991)] izmm^tltz:^ 
mizJ:K)nd. f-^Sri?^. -^-foyj^i. Pl/PAC:7r- 

>'t<m^Lfz±mm^:&^f\ tg^^trt^, imM >ryr 

nbVU-l-f-^-b-D-7:f^^ h7'^y v-K (tlT. IPTGi: 
T-3rcT'6 B^^tg^ L . Pi/PAc:7 T-i^c^±mmht: 0 

2 2(cJiDNA$: r U ^tt ^ 1 *MDNA h L . ZCOdH 

g0^i:-r-S>Pl/PACyr->''^n->'^f#^7t:^6(c, JScI* 
14 U VS^P 2p] T-SIS L;^cDNArn-7'^ ^ 
V— ^JC5[Feinberg and Vogelstein, Addendum. Anal. B 
iochem. 137 . 266-267(1984)] WRffitC J: OHM L . <I 

[0023] (3) Pl/PAC DHAComm 
ller^b [Chromosoma 100. 487-494 (1991)] CJ:oTie 

m^fifz'nmz^y\^^a^^'mLx'^->fz. %%m\t cms 

[0024] (4) Pl/PAC DNA^fflgPfiCOi^Sge^fJCT)^^ 
Pl/PAC DNA^?r->'N'-^'7r$ii-OOg^(J$-t^. fifE^ 
?^iltft[^^^$i^:-|,7t:a6. #P1/PAC DNA^J'n-yft'i;: 

ffA^ixTv^i.-^ y^-vmrnm^^^cr^mmin 

^^^-r^o i^^E^JcO^Sti. Hattori [Electrop 
horesis 13, 560-565 (1992)] J: DietK^ iXTtrPCR^ 

^-T.iizl.fz-nmz^m'i'b . ^tch^-h. pypkz^9 9 
-tc^^f ^sp62s^tA'7r o^- ^ -(cjs-g-r -fflcT) 

r^>fv- (SP6fflr^>fV- (ge^iJ#-^5) i:T7Wr 
^-fv- (E^rJ#^6)]^fflV\ ^^ti^-fx^^i^^- 
— Sr^^f-^-^PRISM Sequenceing Kit (Perkin 
Elmer ttM) $:<§EoTRiC5rtTU. Applied Biosystem 
V— C^xy-^^- (model ABI 373) 

TPCR ^jS;f^cOjtf5TKfr^oi^Sii^J^g!;^K0. PffM 

cOMacintosh 3 >- J: 0 x-^O^t^f^^T 
[0025] (5) Dual-color FISH ^mz^ h^P\/PkZ 

FisHi:{i. mmmzmmm: \^fzMkrx2-r^)\^ 
yj^Mx^-tt. mmk}LX'^<7mk<n^m.^mz^7L 

[0026] ^^^m<^mmxd^<n^\m:%h z. t ^^v 
^miisimm?:y^ h^Ar^;i/^-y (pha)t-jij 



yX±.(r)W;i^{tTt^)VM.r^\^b SSC (standard Saline 
Citrate; 0.15M NaCl. 0.015M Sodium Citrate (pH 7. 

m\±m^b^^-^y')y^X'th. mz. ay^ymmt 
mmLxm^mm-ti>t. mkya-y^t^y^^y^jr^ 

XLfz&m^Viy^ V-tCOl^Tti^fe. FlTCtCOl^Tii 

[0027] t'^^>'^g^L/^WS-3?SfE^^'i-t;PAC 
7D-VDNA ( #6207) cor o-r^. i^^^fS^'RBcOb 

h *ft'iflL u y^ mfm&<r)m^{zj n r u x l Tt: . ^ 
of^. "mt^m (FiTC) sist/crfi»r^^o^*^ 

^S^L/::, [I3 4'c7)§-^lti^-rj:-3tc, FUCcoi^V-r 

DNATO-r (D^^yg^ ; #-^2T^-t) COj^fgiT) 
MKa5:«*(::^-r-g>o «foT. WS-3atiE^^#t^PAC^ 

o-vDNAti. ms^i^mm^mz:^^^^ztt<^ 

[0028] III. x^yyh^^ye>'^*&(cJ:^cDNA 
j^^vycomWk 
(1) XcJfy>h^'yb->^'a 

ws^ig^^^S^X?>'^'-'r-l)Jig^ftS«6[l^f^figL7^v: 

t^. z<7)mi^mm^m^mi&'t^?i/?kc dna;^?^^^^^ 

-^^^y^x-mm-t^. 
[0029] (2) x.^vyiyB-< =^yy 

:ii^Vyhyy ^yy'mzX->xnhfifzJ^^ V ycom 
ncO'M:^l±. SC+bp--400bpC7)ieHT'^ 0 . ^±^200bp 
mmxh^. Zco:k^'^Xit. cDNA<7)i?n-- ^ 

^u±m\^^fzisb. xJey>'R±^pcR^fflv^rJils-r-i> 

[0030] x^yyc7)jiMtcov^T«i. x^ryyh^ 
y'^yi^mz^'oxn^tifz^ji^vycoy'y^-?-^ 

mA.X\ RT-PCRiZ J: o Tf^K t7"ccDNAS-7^ vrix- h ^ 
UT. — fflOTP (-feV^^ie^J : :7:ry-F7'^-f V-) 

^Rp (yy-tv>?.ie^i] : u^N-xr^-^-^-) ^fflv^T 
PCR $:tf3, ^tL^^tiCOJ^^V y^^comn 

izntx-tyxmRX/ry^^yx (yy-^yx) im 
mm^-hKch2omm^mcoy'y^-?-^i¥mL. mt^co 

M^t^^2 mmcoJi ^ y yco—lj^ -t yxm^y ^ -7 

mn^ry^-^yxmyy^ ^-ttxuMizmK 

L. PCR ^ffoZtJzJ;:r>m^^hZt:fy<X^h. 
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[003 llM;c(i\ 2aSc7Dx^y>'co-Sr$-xary 
;D-':*:5|;&A B comvm^il LX^^ht^tiyt. X^r V > A 

izLx. iL-^iiLLcojL^vyiztfzt^hPcmm^n^ 
[ 0 0 3 2 ] (3) ^mmicom^ 

^Mj^mcom^it. Hattori/i> [Electrophoresis 13. 5 
60-565 (1992)] (CJ: OIBS^^li^cPCR ^^-XizLti 
-Jjmi^Z^ ^frz>Zt^^X^^. Per kin Elmertti?<7)^7t 
^-r-r^^i^r^-^^t— i^-^-S-^-r-S PRISM Sequenc 
eing KitSriSoT^JEE^tfVV Applied Biosystems^t^ 
CO:t— ^x>"t^- ABI 373) TiSSie^^fJ 

2:i^^BX0. PffMcOMacintoshnye^-^'-tCj: Ot^ 

[00 3 3] IV. TMl-?cmiz2:i>Jii^Vy<7)W^ 

^vyh^-y ^'y^mtz X 0 SJgx^^r v vgp^^m^r 
vym^^^^M^it. ^+bpi)>^Aoobpcr,^mx\ ^moo 

bpm^kXh^. Zco-^^^Xi,±^ cDNAc7):?'n-x 

^zx\ X^M:\^^cdmm>n-^'i%htiib. ^Ji^vycor 
y^^- m±com^^i:>'\±TPCU irno fj lex ^ y > 5/ 
3^ - >'^?£(IlI-(2)#,^) ^lMl-?CRmi:^^h. TA 
IL-PCR^^. tfl!*c7)RACEStJtKL^ffiT\ a'<?i7)cDNA 
^o-yS: 5' ffl$>^i^(i3' Mc. J:0;^<. lESitc 

CIISfepiJ3 3 icie-r. 

[ 0 0 3 4 ] V. MarathonTTw cDNA Amplification Kit 
^fflC^/iWS-3 cDNA £7)^0— 

<IO^rvh{i:. Long-distance (LD) PCR^i: Suppress! 
on PCRac0 2O(7)i^iltCg^V^TRACE (Rapid Amplific 
ation of cDNA Ends) SrfifV^. St^<^U^W.^\tf^ ^ . * 
^(D 5'-. 3'- ^ffiS:#tfiE^J$:ti^SL, $^^^(3. ^ti 
^com-^izJ:'yX^^^cocmM%^zt ^^fgtcf 

[00 3 5] Tyr:$^-im^LtztfzmLi::^ 
igcDNA^ rrr^-T^>fv- (AP) . 3is^#M69r 

^>f V- (GSP)^flJfflL-CLD PCR^trV^ 5*- S.lf3'- 

m^^ii^^ix'^tim^^mm'th. ^com. ap-k^. r 

(ctirx-u v>^--t^:'r. -lEl@c7)jf(|gxii:. GSP ;!)^i^>^ 
^^^f^T^-r^ (Suppression PGR), mz. 5'- ^tZ/3'- 5S 



$:-e^m'^02ffiSi7)Brfr(5'-S.l/3'- RACEj^?^) 

LX^^hmm^r^-Vyy-^-^hZtX. 5'-Rl/ 

^mit LX&mt. APh poly A -taUCO^-^t^Zh^ 
f)^ ti^m^&ttlX V ^ -g,cDNA-^^r ^ ^ -7- (CDS) X 
oT. LD PCRir'noZtlZ^^^ &^mz^ 5'- &1/3' 
- MS^-^t^^r^^^cO cDNA ^^f-S, CI i: :6^'T'# -g, . mm 

[ 0 0 3 6 ] VI . cDNA:^' a—ycom^ 

(1) wv-rn-y htzxhmm 
v^yyxjyhtit. mmmm^j:tizX':>x^mLfzm 

cowMMmx^^ x<^m\^^zm\'^^m'^. mz. t)v 

^'J^t/SClctoTDNA^^tt^-ti:. xhn-tr/Uo-;?. 
* :7>f;u^-tc^-r. Z<ryy ^jv^—^ i^^P\X^mL 

yi^i^^yy <-\.zt^\^h. ^(^^^. y^^yor-^x 
miirm i^h'-m . yr ^v-co^m^mhzt 

^^X^i>. Txj-XtLX{±. TAIL-PCRi£T'^#*^il/::DN 
AXit^tl^ 1 1 tCMarathon Kit^m^^Xn^tltl^^ 

[0 0 37] (2) y—fyra>yhizXhmVr 
^t^m-t^fzisbco^mx^^ . tfz. S&^ORNA <7)^-( 

xRx/m^mii^'t^zt^m^t Lxmm^tih^mx 

yi-:^zyT^-—h^m^'^X^\^^. y j.J—lV/^X^uy 
i^)VM.XW%.^\.fz(7y%. ry^a-yu^t^TRNA^ffiS 

-fh. Ti]X2-7.^)vn,%^mxmk^^'ixams^x 
^HL. r}Vi]^)mfm.\zxy)^^^^h. mz. xh 

a^)Uxj—x- 7 >fy^:^— (cf^L. [^^P]Xy^)l'Lfzc 

DNArn-y^M>f rtji^-rx^-fr^, ^-h^v-'^:/ 
yy ^-xmyt^-^. y'u^xt^^>{x^)y>{x\^fz^ 

[0 0 38] Zc^-Jimz^^^ rn-ytcfflv^/::cDNA(7) 
y'u~xtLx\t. iMi-POimx^i^^ixtzcmmyr 

X(i-?-:flSr^i:tZMarathon cDNA Kit ^m^^X^htltz 

[0 03 9] VII. j^a^mof^^ 

^\t-7)Vi'^u--y^^^^ vi^znxLxm^twm 
ASrf^figL. ^i^m^;t*DNA^fflv^7:. m^mm^i^m 
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fSmnm) . PUC119 (S:S3itt«) , pBluescript SK+ 
(StratagenettS?) , pGEhf-KPromegattiS) WiJ^i^X't 
-5.. 

[0040] m^mmt lxh. mtmmRv^mmmm 

hflh. mtlt. :;»;limi-Blue (Stratagene^tM) , 
JM109 (^SitttS) ^^m^^hZbt^X'^h, 

C 0 0 4 1 ] '<.^' ^'-DNA t LTr^^ S h' DNASrfflV^ 
h^^. PJ;t(fEcoRI DNABr>t2rJfAt-'l)|g. TyX^ 

h'DNASr0JI®^EcoRI (New England Biolab; NEB tt 
m) ^m\^xmitL, ^EM^^^<tzlhZ\?(ca.\f int 
estine phosphatase) ^X'WMiLXii<. <!K^'^X\ DN 

t^A DNA'j;?y-4f (^fflit^tss) ^i^m^'^xmimt 

{*:DNA5rt#S. :icr,Xo\,zLX%(>ixtim^x.miki . 

3 n - - Sr# •& C t A^T- ^ . 
[0042] 2|s:^Bg-c-i±, JBaiSglJi. «?lJ;t{fHanahan 
(Techniques for Transformationof E. coli In 
DNA Cloning, vol.1. Glover, D. M. (ed. ) ppl09-136. I 
RL Press <1985)] iZji ^Ono Zti}^'^ h . ±ie?BM 

NA m^^ru-yt LTt^n-wwrur^-tf-v 

5' r9-f V-(FP)S-^fi£L., iXV^T', ffili^DNAcOSS 
ie^iHcS^'v-i/iS'r^-f V- (RP) Sr-^BSL, ;fL^><0 

7-7-f-7-^fflv^^cPCRStcj:'5. gwt-rsae^sr 

[ 0 0 4 3 ] VIII. WS-3jif5^*ia- h'-T^S'-KU'^r 

Hijidco J; d t LT t# ^ix-^^M^;c f^fs DNA SrSW-f S 

•r ■& 'J '^r^ H Sr^-r s >r t A^T-^ & . 

«±. mn<mwi^mmx'hi.\^tfi^ WLWi^m^^mm-t 

[0044] tmtw(^mi:i^mi-hmmt t-xa. m 
miZ'^^Wizinmmmm. m^mm. h-^-s^-^^Mi: 

TG^Sr^PtT. mirf<^^mt:mmLX1:>J:^\ 

mimcr>mm<opm7.2 -7.4 tcpssL, mmi±mm> 



~38-C, if^L<{i37-CBufleT'14->-20^ia, M^mS 

mmm^i,zj:*)'<fd. 
[0045] tmmitk. tmmj: 'o^^mcoTt^'j^y 

[0046] ±ieffl^ u '^.r f - K mmt^ h , 1^--^ y 
'mi'th:itifx-%h. mui. K^jgffi-a, -i^v^ 

[0 04 7] IX. =ey ^a-i-ji-^iiiff)im 
=5:* y ^' ti-i-)UtKmi , VXTco XoiztX'i^^Zti}^ 

(1) WK<omm 

miE.cr)y]m (viii#ra) i,zx<oi%(>tLtini'j^y^\^?: 
mmmi^zmmt. <x\'^x'T'>'^^<yht:m}}a-th. t'J 

[ 0 0 4 8 ] (2) ^mfmim^wm(r>%^ 

•yh. v>x^rt'tS^-rs. Uiilco^Mti 1 [1]C:I!j 
ftlES^viO. 10-500//gfflv>S, ^feSaSfiti, ±fcL 

1— SJira^PiT, 2-5®, if^L<i±3-4[H]^fegf 
■rs. ^«7)^fe3SB*>^>2-7Bf*, if*L<{i4~5 

[0049] (3) fflflasi^ 

;^ ^ i:cOiS!|l!JiO-®t; A^^tg=5r1*-f MAS Sr ^fflf I. . 
^®-t'«iSfRtgJ1fi(HAnSifi : b;lf^-9->'f->', Tsyr 

T-yy, ^s^-sr-^o) T-*^m*-r, 

Li->, 5xn-viBflac7)M#:fi?iJi; [^-cti, P3U-1 (±a 

^mm^m.) 'tt'iov^xsxD-vaasattA^Wiit 
I.. 

[ 0 0 5 0 ] iJClC, ±iS5XD--7$Bflai:fitft:*±*afla 
M. RPMI-1640 tStfi=S:i:Oi!lfc«tS«ffli«tfi+T108$B 
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[ 0 0 5 1 ] (4) H-'7C0MJR^r/^a- - y 

n >f ^ V- h±tc 5 —lOSfflSax^ x;U^^ # . 
[ 0 0 5 2 ] tiM LT 1= ^^vN-r :/U H- vc7)tS^±?f * 

P^^SSI^ffi (EI A; enzyme immuno assay) . RI 
A(radio immuno assay) '^iZ^^X'fio ^htf'^^h . 

[0 0 5 3] (5) ^y^n-^;Utaf4cc7)J^ 

^mx%h. mm^m:a^\.ziti\'^x\t. )\>{lr^}Y--7^ 

10%»>i^ISi£lfiL?f'^^ RPMI-1640±gffi. MEM t^tfiXJi^ 
(M;i{f37r, 5%C02igS) nO'-14B^t§#L. 
[0054] m^m^A(r^^^\t. $xn-vfflflaS3R 

5 xl06fiS-^L. v^-f yy H-v^::^S(3ti5i$-fr 

[ 0 0 5 5 ] X. iT^^)^ o— ^;UtS:*cof^i? 

(1) m^<nmm 

^^<y h t LXi±it:m<^y^-i y h^^T'J^^<y h . 



[ 0 0 5 6 ] (2) ^ 

(2, 3l^lOO//g*>A>500//g i7);KU^r-^H^:70-f y 
WlM(Dtm^y\:3^ y h^^±T'Ja.^<y htU-^LX 

mm^^r^m^r-th. ^ ^t,zzMmmizmm\^im^mKi 

Mm^<0-^mmz:SX OSB^^RlfilLTEIAffi 

mzx^tjif^m^m^^^. mi^mtmmcomizmtx 

tjL#mt<^mcom(,zm^htx^^mKiMt. it 
m^-hWi^^mizx^tA»commit. ^y^o— f/ust 

[ 0 0 5 7 ] XI. WSfSl^tC#ffi-r-g>WS-3jifE^^i;=>ec7) 

ws-3}ifE^{i:. m^mtxitn&^B:<^^^ti (ii4c 

([a5A) . ^t^cDm^m 
^j:mm^(r>mm(,zmh^^j^(om^^i: n - k lt v ^ 

[0058] ^wR<r^m^=F^±it^zmm-hm^mm 

^'Jrr5^b':tf'Frn-y'h LTii:. DNArn- 
RNArn-y:6>WA>ii^, tfz. *^Bflc7)iifs^ 
^ n - H -r -1) ;K U F ^ ."K U ^ o - -f/Ufitfr 

-^fi. EIA. RlAi/::{i'>xx^>yn'y Fl^tFf^ci: 
XII. F^yxs/x — i^^V^X 

(1) mxi-^m&^<^mm 

-?^xizmX't^mB'f-lz-:>\^^Xit. Jba^rnq£-^ 
-i:Ta<^poly-Ai^i?'^;U^'i-tfyyADNA^«^-r-l> 

i)\ ^•^i^i^^i^zm^tLtzcmk^mm-rh i)-(o\.^i'ti 

t^Xh h . WS-3jte^ Sr j^*J3^3l L d -g) F ^ yx i^'x - 
[00 59] h^y;^>^'x-'y^V^XC7)3tfE^h LT 

^<r>%minu-fhXotcry^'^yxa:i^9 9-(r>~ 



(9) it#^^9-2 38 68 3 



[00 60] (2) fflfla^^Oiif^^OffA 
%^iX>^v:KttS^$afla (embryonic stem cell: ES UM) 

mm'^mxL. ^-:^'?^>'>X'r^'J'r^rmmL. aw 
[ 0 0 6 1 ] (3) m^mKitsmmmM^(r>\^ 
x^ix-th. 

c 0 0 6 2 ] (4) mi^mm 

htK -BtmLximmt.T^Lfzh(r^^^'^\>z^ 
m-th. ^mM^x^xLfzmmmmm'^'m^m't 

[00 6 3] (5) ^^^^V^XCO^ 
iXt^(DJi^V>CO^iZneom'&j^m^^nXLfz'<^9^ 

-^mm^t. z.(o%mzx^:i(7^:i^^^/y(nmm,\m 

tciOi^^^^-DNA^-ESfflsatw^At-^. ci^o 

jMSM ^O^^Bg®^K AU (f 1 uoroi odoadenosy lurac 1 

1). x{i>'':7 7"yr»igco#STT'is«-r'g.o ^(^m^ 
^zx ^^mmmmx,^^:^ Lfz'jy^^) rmmm^^m 

ix. nnmmt^^^Lfzmm<n?i^tm^. :zcomm: 

mm^ixfz:sL^V>^^tsm^=f^ifJ-/9T^V^ 

tih. nhfifzmm.^'^^^^^Mi^mxitsmmMm 

iz^XL. ^(r>mtV^>xiyj,=L-/^'7^xa:^mmz 
X^h. 

[0065] XIV. ill5^<7)^J|U''<;U$:±#X(i:TK 

^hXo^zmm^fifzm^'^tmx^tifz^'y::^ 



^WRi^z^^^xit. mm'^a^^m^^mzmmLx^^h 

XT.m\.z}L^X\±TU-thi:oi.zmm^h^bi)- 
[0066] 

AC mmnu 

I. yyADNA^tZ/RNAc7)|S^ 

(1) wm^yyji^^^mty J mmm 

\iVUM'J y^mi)'^^<^y J Ms mmm^t. Molecular 
Cloning (Sanbrook, Fritschand Maniatis, Cold Sprin 
g Harbor ffiiR) {Ztm^ixrz'^miiZX^'^->fz. t 
-r, mm^j:mS, (lOml > 80ml<7) 0.32M Sucrose. 10 
inMOTris-HCl^®?g(pH 7.5). 5ffiM MgCls 1 % T 

riton X-100 ^'^m$?Sh?I'&LT?Sjfil 7XJitC20^ 

fz. ZCO^U-/ h$:2.25nili7)0.075M NaCl RX/0.025H E 
DTA ^i^tS^MlzmSL. 0.25mlCO2mg/[nl ro-r-^-f 
— bf 5% SDS^lXlOffiM Tris-HCl}g®?S(pH 8.0) 
^mi. y^^^-hLfz. ZCOm. 5ml 

^^^^^ l^(r>y jLJ—)Vt 1^0^nn7f.;l'A--f V 
r^yUr7l-a-;U (24 : 1) cO^IJgi: ^iP;t . tf:^?HC0 
L^r^^^^'^yyADNAcT^fttH^^T-^^T^w. m^L-^k O.OOOrpm. 

rftC. 20%§C7)3M mmi-h^J^JxWi (PH 5.2) ^Sp 
MCC2.5fg^OX:5'y-;^^SP;L. yy^DNA^^tti 

^■t^/::^ Jg^^c^ODNA^rX^^XyN-X^y-zl^b'^v NT'^K 
lOmM Tris-HCl (pH 8. 0)^t/^'0.2mM EDTA^-^t^l.25 

[ 0 0 6 7 ] t v^mm^C:>(r>yjjxmk(^nm±. 
mnximx m%tzmmt^:^m^ x±rms 

m^mSD^t^^. Gross-Bel lard [Eur. J. Bio 
chem. 36 . 32-38 (1973)] tCfifo-CyV ADNA^ttttJ - 

mwkLfz. 

[0068] (2) mfm<m^v^^mmmm: 
^mmsimzm^^^jxtz^ jiivi—ms.^ wsm 

)^iht{zY^smmimm^m±L. ±mkm/po\y 

A+ '^:&niRNA (tJlT Poly A+ mRNA ^IB-T) L 
isI^CiLT. MSASJWM^tm^^i^coM^A^Si 

[0069] mRNAc7)i@^{i^ \:Xf^-fimX^ii->fz. WS* 
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x^^hvmfj^^itt^L. PBS T+mz^mk. 6M ^ 

irgwin^C7):^rS [Biochemistry 18. 5294-9299 (197 

9)] tzm^K mt^iy^M.w-mmm^^m'iLmzxo^ 

y-fUi)iJ^mzXK^^KM^mMLtz. PolyA+ mRNA 
m^'i%hm^iZi±. ^mMZ:tV^m^itz^^^T^ 
JltC O ^T- -y xmi". it')zfr--/9X (dT)-30 (SS 
it*l^)SrjD;c. Kuribayashi-0htai^CO:^ra [Biochem. 
Biophys. Acata. 1156 . 204-112 (1993)] 

^'mzxhry 4:i^'f^9x3'?h^vy ^-{zx ^nm 

^-r. wsmm<^h^mmcotsRmmn'=} {^-^xRx/y 
T5y-o#s) Ri/mwi (^saaixne-s) i^zm 

[ 0 0 7 0 ] 1 1. PIRX/ PAC DNAc^SiS 

liEs^o^v^pmtxpAc DNA {±csci^^m^mM^L^mT^m 
mizm^^^fz. 

[007 1] (1) mQMmi^zx^Ammi^\^pimca}z' 

?\mcy r-'J^ a-yt^^<r> DNA<7)0iR ■ Sm 
oiler ^ CChromosomalOO. 487-494 (1991) D iZX-oXm 

^^tifz:^miz^m^mx.xn'^fz. m-pi/PAc:7r- 

i^:^u-y^^ts±mm (E. coli NS3529) ao"-^ 
&mm&25usM\(0/;^^^ i^yir^tiSSmlcoimmm 

^izmmt. 3Tcx'-mmmtmL^. sb. mm^co 

i^y^^tsiicoimmm^^L. 1.5 
mmi^m^k. mHt^:i>j:ot^zmG^mi. 
3\pm^ 5^mmmimLfz. 
[00 72] (2) cscmmmm^cmzjihPimc dna 

Pl/PAC DNAti. JiiS(l) t3lBKL3^v::/5-^tcJ: Otf^ii/:: 

3i^<7)r;^;<?'J-SDS5i [Birnboim and Doly. 
Nucleic Acids Res. 7. 1513-1523 (1979)] iCj; Olf3 

mt. cscm&^i^^^cmzxK^mmLfz. 

[00 73] <^mm^C^^^ (3. 500rpfflX 15^) i^ZXO\Bl 
ULtzmmz^ 50ml£7)50mM Sucros^lOmM EDTA-25mM Tr 
is-HCl(pH 8.0)^. SOmg/inl ^Olysozymev§?ff^l.5 mljo 
tW^^HzmiM^TS^^ y^sL^-hLfc. 
100ml c?50.2M NaOH-1% SDSmm^mtW^i^HZ^^XS 
ji-^ y^jL^-hLtz. 75ml<7)3M KAc-11.5%* 

a]3l^C^^Sf(4.000 rpraxis^i-) (CJ: 9±?f ^HIKL . ^ 
<! i^zm^mm50M g/ml ^ J; 9 tCRNasei§?S$: Jn;c . 3 
7"CT' 1 B^ra^ ht^[5lStf02-propanol JD 



-20 "cxi^mmmtfz. ^^aiiS'C^*^ (e.ooorpm 

X15^) f^. x^>"r-i^3yt2j:0±?f^^L. PI 
/PAC DNA5:-^tf«:K^70%EtX)HTac^f^^^tcM^$-t^- 
Tt:, SmlOlOmM Tris-HCl-lmM EDTA (pH 8.0) i:MtX 

im^mm^it. ^zizegcocscx^mtx+^f^zmm 

$^(C10mg/ml Xf-i^'T^^yo^ F^lOO/zl JD 
-20'C*C20^Scgt7'v:, ^^Sl^^^C^^M^SI (6,000rpmxl 
0^) ±?gS:lHliRL. 22'C-C lOO.OOOrpm X4^^ 

ajLCDmrnm^^c^zj: o pi/pac dna ^y<^T-ifryy 

^^^glLfC. UV,^JtTPl/PAC DNA^•t•tf>'^'>K^lI]lR 

^z::. 2S^3mff(c:i:0CsCi^i^§ pi/pacdna 

^^Lt'c, ^>'N''y:7T-i: LTlOmM Tris-HCl-1.25mM 
EDTA (pH 8.0)$:fflv^?t:, ^ix4)Wl/PAC DNA(i, ay 

T->f ^^^^ (01 ) tz^i:>fLi.i:^t.tc C^Mi^J2] iz 

^fx^ y >- h ^ V b' >':^}£tcf^i^n./^ . 
[0074] CIISS01J2] x^rVVh^^yb^V^a 

(1) DNA Kff)^-iOPS 

ar. -^commzj: opi/pac DNASffin-^^^bx^y^^ 

IlliRL/::^ t-r. 1 jug <5^Pi/PAC DNAIfrn-^. ^fi^ti 

100 unitiOSM^^BamHI S.?/Bgl 1 1 h F;f^C0^fijia 

/PAT^iOiilLTDNA^JftffiLTtrf^. x^y-zi/TitFiS^ 
[0075] (2) x^yyh^.yb*':^:/fflco 

pSPL3^i7) DNA m^(^WX 

^JRSP^Bam mxmmm. y^xyn^-^^ (Boehring 
er Mannhaimitt^) ^mXW) yMit^iXfz^OngCOX.^ 
Vyh=y-/\:y^'mcr>^9^— pSPL3 (GibcoBRL ttS) 
-^If-lOOng a)UWmm^m HI25.i;^gl u^z^^^m 
^^IJ^^Pl/PACDNAgffA-i: ^ , T4 DNAU ^-^b b h {Z¥J\ 
r-^ffiC^T15''CT16Btr5^j[^:^^-e. pSPL3 

[0076] IZ'CTlO^mmmLXKm^WAL^^fz 

±mmmm^Vyyxyi^-j:.Ltz. mm^^fz 

±mm^mUL. r^X^ K^QiagenT^^A (Qiagentt 
m) ^m^-^XmULtz. ^j:^. pSPL3 ^99-\tZ\t. HI 

V (niBX.m'^<r>xy'yAiyyya>fzih<nYi'-RUr 

9^y'9-(r^mmtm^jh^ixxi^^. zti^nmLx 

nx^ixrzmK^t^hx,^vyifxry-{ i^yy^tih 
iio\^z%m^ixx^^h. ^k^h^my^y^^- iw^n 
#-t6. 7. s) {±z<r>^9i^-±.^zm^^ix.fzi:j(nx' 

[0077] (3) Cos-7 «^i7)Xl/^ ho.-Klx-i/H 

y^zXhhyyxy :L9i^By 

Cos-7«^l:f^l0cm£7) v'-r - lx'T10% ^ vfl&iajfll?*^ 

^t^DMEMtstfi^fflv^T^SaL/::. 0.5% h 'J ri^ 

<%?%S (Phosphate huffer-Sal ine. pH l^DX^^^L 
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fz. 0.5X10^ /m\cr)mmizm9im?:mmLtztk. OA cm 
A$:Jn;c. 10j^^yi^<%Ltz. Gene Pulser II (BioRADtt 

[0078] (4) ^RNA^fSdi 

mzmM^mmi.xv'jn-y^^^^^fzmz. i^r 

ili>RNase^^^=5rVV 300/z lcOTKMf§?K(10ffiM Tris-HCl 
pH7.5, lOmMKCl. ImM MgCl 2)^m5// lC7)10%Triton 

\-mmm^ 5^mz7\c<^-TX'\mkMz,^ 4''ct'i.5oo r 

pm ><5^mm^t>^LXm^m\^fz. l^m^m^L. RNase 
^•^^ ^1^5 %S\>S^20p.mtfzmz. y X 
uuyir)VJ:.xmk^^^Lfz. il^. <rfL4>-3icoj^ 
f^C J: 0 30—50 g i7)^RNA ^ HlR-r ^ CI t ifX^ fz . 
RNA^x^y-;^Tim^-ii-/::f*. xxf-;^b-n:?$^-.i< 
^^-N-CSaHL. RNase7U — ^ L/::Mil liQ7k50juUCf§ 
i^-Ltz. 
[0079] (5) RT-PCR 

±MLfzmm:mmLfzmm.mMm3u%. pspl3 ^9 
^-i^zm^^fitzry-i-^-smmnm^e ). i->;t 

Xl^^ h— /U. dNTP (dATP, dCTP. dGTP^MTTP) . j£ 
tK^^^>'N''/T7T-i5.i;^3tte^^^uper Sucript II 

^LXcmk^mmLfz. ::ocDNA$:7^yru— L 

X. pSPL3 ^^:5'-(-iS^$ii/^-OC7)r^'< 
(E?'J§^7) ^t/SA4(ie^(I#-§-8) T\ Taq DNA 

^^--tf^ffliv PCR ^Ji5^^T':►/::. SKii. 94rTi 
eox:^!*. 72*'CTl^^l'»f'Y^;^hLTC:n5: 

[0080] Km^^^xhh\>m^j^9 j-)vmk^ 
mr'f-(ryz.^m^z-!rtmLfz. ^ti^^ticom^cTyyju^m 

Omt. 70^CTi§filflc. Resin column (Promegattl^) 

xmk^mmtrz. iisr, ^fLi^-jic7)^mcJ:050-2 

(1) "»:PCK^iE; 

16.5 //I pre-mixture- 

2.5 "ryyu-h 

1.0 //I AD 1-4 
J: 20// 1 

♦pre-mixture- 
20.0 
16.0 
30.0 
1.6 
97.4 



OOng C0dnM:\sll^'ti>Zt^^X^fz. 
[0081 ] (6) ^mRmk^<7)fzi^(7)JL^V yDM CO 

mm 

±tmmm. t4 dna'J;^?'— tf (^sita^) . ^^-yy 
m) ^^timm^i5'cx3^^Km^'^x . ji^vyoK 

AB^fr^pGEM-T^7:^-tZffl;^iA^7^io 
±mMm09^hyyxy^-M.^-^^ X-gal, IPTG^C'^' 

ryt-'^-uv (&^iiS50//g/mi) ^-^tj^i^/'^^ hr^^^ 

pSPL3 <^:^-tc^S^ix;^^SA4(gE^J#-^8) i:SD2(iE 
?iJ#-^7) ^OHOCOr^^ V— ^rfflV^r PCR^^f-^^Cc 
g6^<7)DNA m>nCO%^tifzaaz:i—iz-:>\^X. ry\:i^ 

vy {mmmmsousM) i^tsinmrnx. 37m6B# 

ma±mmtmL. KuraboitlScOn.tr-y h(PI-lOOX) 
^ffll^-Cr^X^ H DNA^rlHlItX • mSlLtz. 
[0082] RNase ^MiZj: ORNA^^M L/L^^, 20% 
.tr UX^lxV^ru 17-7^/2. 5M NaCUg^STvjN^^^^t-^ft 
x^y-;Ua:^^?fViDNA^'-^x>'Xffli7)M 
Si:L7t:o ®*^«tcJ^^@e^J^7)5i^L/L-x:^ry>'^7-" 
^'/O'^-C'I^L. &t^t^^comix:^^z±mLfz. * 
^(7)x^y>'{i. ^W3JCii:|ISSW4tciEt;^v:J:3 
(C. TAIL-PCRXiiMarathonT" cDNA Amplification Kit 

(omm^z^Lfz. 

[0083] CM6W3] TAll-?CRmi^zXi>X-^Vycr> 

TAiL-pcRi£{i . stmimzms^ h ^^^o^^K^y ^ % 

Y.-G. and Whittier. R.L. Genomics 25. pp674-681(19 

95)] , mmi¥nzmmm^^^\^y'y^-7-t^tix^ 

iz^it^^. smm^m-zitt^ziiy). swi£?ij^s^ 
mt--:>mmmtcm^^'^miz^h . M:Wmiz\t. ir^cn 

Xo^j:^^ 9)VX\ ^yy'U—h cDNAhLTti. b hH 
eLa^iflacDNA^^ '^-^tXb hefffiBacDNA^>f 
U-?:fflV^TPCR^lE^tTV^. cDNABfA-cO^ffi^^M^ 
ff->fz. 
[0084] 



1* 



^-fv- (lOOpraoI/^il) 
1 (165xtl, 10 samples) 



p.\ 10 X J^-jyr — 

jj. 1 dNTPs 

^^1 SP-1 r^^-e- (Ipmol/xil) 

X^l Taq (5 Wu\) 

Atl dHgO 



(12) 



^#^¥9- 2 3 868 3 



[0085] 



[0086] 



1 -tf >f 9}V 

92*C 2%. 
94'C 15^\ 
94r 158?. 

12 ^^^/P 
94'C 

1 r^'yU 

(2) :z»:pcr 

17.4 /^l 
2.0 /il 
0.6 jul 



95*C 5^. 
94r 

94r 5B'\ 

72^ 5^ 

4 rtc^it-r^c 

(3) H»:PCR ^Jt>; 

42.0 jul 

5.0 /xl 

3.0 jul 



[0087] (4) figfflLTtrr^^f ^- 
ADl iS^fJ#-^9 

AD2 1 0 

AD3 le^ijs-^ 1 1 

AD4 E^^iJ#-^ 1 2 

3'fiiJ^^ff:g 

3' SP-1 E^tJ#-^l 3 



95 r 1 ^. 

65 r 1 ^. 

30 *C 3 

44 ''C 1 ^. 



65 'C 
44 



1 
1 



72 -C 2 ^. 

(3 ^;i)^(tT)72 r 2 ^, 

72 r 2 ^, 

72 'C 2 

72 r 2 



1 ^-i 9}V 

5 ^/l- 

1 9}V 
10 

2 -tf-f 

1 9)V 

1 ^/P 



pre-niixture-2* 

-^pcR mm\^m^) 

AD 1-4 r^-r-?— (lOOpmol/ml) 
20>Ltl 

*pre-inixture-2 (174Atl, 10 samples) 



20.0 
2.0 
40.0 
1 

110.4 



6 



10 X y<'y :7r — 
dNTPs 

SP-2 r^-<-7- (Ipmol///!) 
jul Taq (5 U/^1) 
dHjO 



65 *C 
44 r 



1 

1 ^. 



72 r 
72 'C 



1 9)V 

2 ^, 2^^ 

2 ^. 1 -»f ^ i?';!^ 



pre-mi xture-3* 

ZliXPCR ^1$g(100fg^) 

AD 1-4 V— (lOpraol/jul) 

50ju1 

*pre-ini xture-3 (420//!, 10 samples) 
50,0 u\ 10 X v'N'-y :7r — 
5.0 jul dNTPs 
20.0 jul SP-3 (lpmol//il) 
3.0 /il Taq (5 U/jul) 
342.0 //I dHaO 

3' SP-2 le^iiH-^ 1 4 
3* SP-3 mm^- 1 5 

[0 088] ii^. 7mI^1.5 %r:^''D-xy;Hc J: 0 

12?'];^^ SCCWSffii|g*5t^c7)jie^-Bf>tT'S)-g>^^^5ilS 
^hfz^. pGEM-T^^- (PromegaifcS) $:fflV^T7 



(13) tt^^9-2 3868 3 



m^t^^ DNABrfr^pGEM-T^^^- (Proinega at?) 
N(Kurabo PI-IOOS) ^m^^tiT^U>f; ^jmizXK) 

^h^i-^m^. DNA ^mm-^. 
[00901 mm^fifzmk ^iiMDNA b Lx. imm 

:Ltx\ mmm\.z{t^LtzmMw.¥\^m'S.^h:ibt^ 

X^i>. DNA ^^mMM±. Applied Biosystem tti^^O 
g!ftDNAi/-:?'a:>tf- (^t;UABI 373)^fflv^T^f^ 

[009 1 ] f#^^n/::cDNA^o-y{i:. :g||a^tCPCR ^ 
tXFISHtc J: >9iE5itc^iO{3rg^iilS-r-g. tmzTMcT^r 

y^^-^mi^xi^mmn^ikmLfz. 

MBFffl E^iJS-^2 0 
M13RW iE^fJ#-t2 1 
SP6 {ffl iE^iJ#^4 

Tim ie^j#^5 

[0092] CIIJfeM4 3 MarathonT" cDNA Amplifica 
tion K'lt^m^^tz WS-3 cDNA^O:? O— — 

ftxC^ttx^f i^'--yW5£m35?^'Hff^r-r-g.ws^j|8(^comfi?:PA 

C ^o->'(#6207) ;!?-i^xary>'h5.y t-y^itT-mgl 
$il/^WS-3jie^COg^*|!fft-^TAIL-PCRa(CJ;0#:g§ 



^ B!l JIS file 



ii:. ^I^SSI'. Marathon^" cDNA Amplification Kit^ 
ffll^T. 5'-. 3*-Mffi^*tP^^:K^WS-3 cDNA :7n- 
yi:'i%fz. M:i^mzli. aTco^o^j:^-(9fi^X\ "rv 
rV-Hi:LT. hh Heart cDNA ^-T 'J -S-ffll^ 
TPCR ^J^5$rtf».V WS-3 cDNA®fn-0^aih#^^^fo 

[0093] TAIL-PCRft^C J: m^hflfz\^-^ cDN 

A OSP^DNA ffir>^-iE^[JO-:^C7)i|J::icAG1284 (E^ilH^ 
18) . AG1285 (ie^J#-^19) 2^?/AG1286 (SE^fJ#^20) 

. fflffllS^ cDNA ±tC AG1288(E?iJ#-^21) ^^t/AG12S 
9 (gS^Jj#-^22) tfOtt5f@cOnested gene specifier 7 
-Yv- (GSP)5:f^^L/::. Marathon ReadyT" cDNA Ampl 
ification kit tCjroT. 5'-RACE i>J:lX 3'-RACE^0'e 

^7)r5^-f-e- [AG1286 (ii?ij#^20) i:AG1289 

-^22) ] |lI±c0^tC54bp(75;t->'N-^ •/ Tti^X^ h^o\Z 

yLXh^. Z(/)Sfi^^U\.HzT:=^-v yy^it 
h (Fusion) :LbX^±^(ncmkm^ih>fih^o{zt^-:^ 

X\^h. \^Xf\Z^ bh^C^cDNA ReadyTi^T-^rU-h 
i:LT. (1)5'-RACE. (2)3'-RACEi3 J;?/' (3) 5' -RACE M 
^b 3'-RACE jStfelcOli-g-tcoV^TlltCiJiafl-r^. 

(1) 5' -RACE mn<nm^ 

(1st LD PCR) 

r^r^-r^>fv- i (iS^fiS-^23)^AGi288 (is^ij 

S^21)$:fi6-or. mTcOffl^l/-^-f ^;urn:^-^/. 
T't h^C«cDNA ReadyTti^T^vrix-htcLT PCR^i5 

^tro/::, PCR co^jS^ft (iSlS^^t^:'^^ ^/i^) ^ 
^l^U^2tc^-r. 

[00 94] 

[^1] 



5 b h/il^g8EcDNA Ready™ 

1 u\ Tirf9--r'?^^-\ (iomM) 

43 u\ Uaster Mix./SlC; 

36 u\ dH^O 

5 i<l lOx Klen TaQ PCR f<-/'7T — 
\ u\ 10n« dm? 

\ ii\ 50X Klen Taq DNA ^0/ ^--If 



[0095] 
[«2] 



( 14 ) 



^^^9-2 3868 3 





94^: 


2 






30 » 






30 & 


30 -t^-r c^ji^ 


68TC 


4 ^ 





[0096] (2nd LD PCR) 

1st PCR mm^r. 1 XTE (pH8.0)r50«#f?L7^wl>O5 
ulir'ryTU-'hIfZLX . nestedT^ >f -r— [AP2(iE 
^J#-^24). AG1289(ie^iJS-§-22))TPCR S:JC^ff o/"^, 
PCR C7)^ie^ff (SS^M^^tX^f-f ^yV-) ^l^3^t/4 

[0097 1 
[|I3] 



4^: 



U m ^ 



5 




isi PCR ism^my 


1 


^1 




1 






43 


u\ 


Master Mix. <Slill*R) 


50 


ul 





[0 0 98] 





94'C 


2 ^ 


1 -9'>r7/i/ 




30 




601C 


30 S> 


20 


68X: 


4 ^ 




4r 







[0 099] 2nd PCR mm\0u\^l,27oT:^'XJ'~xyj\^ 

a6TWS-3 cDNA <7)5'ffia5* (^400 bp<7)Br>T-) ^tifl^ 
5115 L/C. 

[0100] <2) 3'-RACE jSft^7)±iftg 
(1st LD PCR] : ryr^-r^^V- l (iS^iJ»-^23) 
<hAG1284 (iS^iJS^18)^<£-oT 5*-RACE[5l;^. b hv^ 
IScDNA ReadyTfl^T^yrU-htcLTPCR ^JT^^tro 
PCR cO^JtJ^ft^ iMMm^U'^^ ^f]^) ^m5R 

L^6(c^-r. 

[0101] 
[^5] 



S3; ^ la 



5 




t hiC^SKcDNA Ready^" 


1 


(il 




1 


ul 


ite^afr^jr^-f v-(AGl284; lOjwK) 


43 


ui 


Master Mix. (^lif^«) 



^fi 50 1 



[0 102] 
[|I6] 





94X: 


2 ^ 




94TC 


30 ^ 




6or 


30 IJ^ 


30 •^-f^'^U 


68X; 


4 ^ 




4-0 







(15) 



t$^¥9-2 38 683 



[0103] [2nd LD PCR] : 1st PCR ^ 1 XTE 

(pH8.0)T50fS^|Rt,c7) 5u\ir-yrU-h{zLX . ne 
stedr^-<V- (AP2 ( iE?iJ#-^24). AG1285(ie^J#-^ 
19)]TPCR^B^^Tof^. GSP AG1285(ie?iJS^19) 
^iJoWt-ii;. (1)5'-RACE. (2nd LD PCR) (Omi^Ztm 

[0104] [3rd PCR) : 2nd PCR 4>tC50fg# 
S^L. 5/^l^xyrU-h(Cnested7'^-f V— [AP2 (12 
^iJ#-^24) . AG1286 (Se^iJ#-^20) ) TPCR^JS^tro 
fc^ GSP (2AG1286 (ie^iJS-^20) ^i^dWHi. [2nd L 

D ?m(^zim<^')7i^tmm(^zpzH i:n->fz. 3rd pcr m 

m \5u\^ h2%T:^^u-xy;um^U^miZtHftim. 
EtBr^fetTtiSSm. rrr^-^-g-a^. 800 bpC7)WS- 

3 cDNA 3'-t^^^conmnm®^mmtfz. 

[0105] (3) m^l^zXh^±mS-3 cDNA (Om^ 
(1) i: (2)iO# 5'-. 3'- 5^^*O2a^^0»r;V(5'-, 
3'- RACE^^^il) ^m^^mzj: 0— cDNA Lt^w 

■^m.Lfzm. zti^mttLx-^mii. ap^ poiy a -t 

ail CO^mz^i^ij^tisbm^j^^iXXi-^^ cDNA synthe 
sis r^'<V-(C[)S. (iB?fJS-^25))tCi:oT. Long-Di 
stance PCR ^<noZti^ZX^. M^mz^ 5'-, 3'- M 
^g^-ttf^^tgiT) WS-3 cdmi7 n-y^nhZti)^T'^ 
fz. PCR c7)SJE^fr (SeiSffi^tX-^f^r^;!^) i:^7R 

t/8tc^-r, 

[0 106] 



[^7] 



IK 


m 




8 


u\ 


CAP2/AG1289) 


8 


u\ 


'SUZEm^ aG1286/AP2) 


1.1 


ul 




2 


Ml 


lOxPCR ^<yy7 — 


0.5 


u\ 


lOnAI dNTP 


0.4 




SOX Klen Taq ONA ^ 



20 



[0 107] 
[^8] 



94T; 2 ^ I i^-^^n. 



94t; 30 ii> 

10 t^>r 5^;t. 

Qsrc 4 5* 



4X: v-^>^^ 



[0108] (PCRtC J: ^^±^dmco^m : 9 /UR 

mk. m,v^mk ixtet loofg^s^fc. 5/^1^ 
T->'rv-b^-r^. ^^t^co cDNA ^m^~thfz^. 

AP2 (lE?iJ#-^24) *5j;l/CDS(iE?iJ#-^25) r^^v- 
(;:J;oTUJlT^o^J5^?To/::. pcr i7)^C^fr (^m 

[0 109] 

[ j^9] 

« ^ fi 



5 x^i na^^^doo^ft^^ 

1 /zl CDS y^'f ^-(10 /zM) 

2 x/1 10><PCR ^^'-y^T- 

43 ^! Master Mix. (Si tfHj«) 



^ 50 xzl 



[0 110] 
[1^10] 



94'C 2 ^> 1 -t^-r^;!. 



94X; 30 ^ 

eat; 4 



4t; v-^>'/ 



[0111] mmi^z^ zcoKmm.m5jj.\^\.27.r^^x2 

m\A kbpC7):^WS-3 cDNA ifmmX^fzcr>^m%Ltz. 

^mzh h i)^ ^ixx\^h Noti %mmmmsLxm 

itLfz^k. pBluescriptll KS(+)^;^ ^ — (Stratagenett 

[0112] immm 5 d ws-3iifE^<7)-*fif>ro ^ b 



(16) #ra¥9-2 3S6S3 



(1) t Sfl6^t>'V^Xj|fIi43fcc7)yyADNA 
SfllS^^ (BamHI. Bglll. EcoRI. HindlimiX PstI) 

;^^0.5N NaOH-1.5M NaCU§?ffil50 mUCjf 30^m^ 

Tg<gfeV\ 0.5M Tris-HCl(pH 7.5) . 1.5M NaCif§?Sl 
50 mlWf 3O*^t0o< O^SSL. *faRJit;S-it 

[0 113] -1^. y)Vbm\^±^^^zm->fz=^hu^ 

2XSSC (0,3M NaCK 0.03M ^xygg:?- h U (pH 
7.0) {zmLfz. hU>riC20xSSC v§?S^200 ml Ail. 
:^r^yi^^i^L. -:>y*^X'm'^tc±^^<^^m (Whatmann 

3 MM)^2xssac?f L/::^. xir^y'J<^±.{zm\tfz. 

I^Tf^. (^^260 nm. 120 nvJ/cm^ ) CCi; D 

>f >^-yef5£H?r;^?-7;f*-r'l.t: hi^fe*8pll.2-pl2. l^>' 
7^>f^<?01S^ ?kZ9U''y (#6207) iOMarathon^n cD 
NA Amplification Kit aT#SI$fL/c^^:^WS-3 cDNA 

m)k^^m(r)'nmzm^mA^v^)VLx^s-mmi' 
(om^ru-y-tL. mmmizu^^cmM<r> my^)v 

A ^r/[l4B) . WS-3rWN^r'J^>f 
WN' /r^r— (Cii: 5XSSPE. 10XDenhardt's?^?g. 2%SD 
100/ig/mlc7)^tt-»f^?S^DNA Br^V^-t-t^ 

[0 115] t hfl^^ 1-5) ^tz-^^xafK 

Tmit L ( U-- y 1 SI/" 6 (i: B a m H I TI^L Lfz t 

u-y2S?/7(i:Bgin 'Cf'^'{[:L;t:^^0. 
RX/ 8 { iEcoRI T-7^Wb Lfzi^cO. U-yA Rlf 9 m i ndl 
II TimtLfz{><7}. U-yBRX/mtPstlTm-ftLtz 

^:i::SWS-3 cDNA &ro-y h LT>'N>r y U r-f XL. 
^ItiL^vi. ^C7)S^^I2l4AS.t/[14B(C^'r. <rcO^^ 

L "Cff it LT V ^ i. ^tg14*^'^i«$ it-S» . 
[ 0 1 1 6 ] (2) Zoo Blot 

9a^c7)yyi. DNA«.4>ug$:r;yo--xmmi*I!lL 
(ClontechitSS) ^i^mLfz m4ZR7/m4D) , WS-3 



3 yRX/mi^mi. Clontechtf07'o h r7-;Ptc 
tft^fz. 

[0117] m4CRX/m4^)X 0 . WS-3jlfe^ti. 
yADNA^Ogil^li:. a:«)^'bh. b;^?^^fyU. c;^?<^>yh. 

[0 118] (14ASI/I14B. m4CRJf 
a (04A^tt/ll4C) . Rl/lBm (lll4Bat^'[l4D) 

mmk. mmLfz'^Mx^h^. 

[0119] imm\ 6 D WS-3jig^(:oy — If v-yn / 

hi^zxhfm 

(1) WS-35ifs^c7Dy— Ifvy'a-/ b(Cj;i.p:^ 
*^0St3S^V^Tti. ^'):^^^-)l'm\<zX D^RNA^r 

f^. cDNAra-7'^(3 2p)-dCTPT'^^;^LT. Z,tl^J\ 

-^y^jy^ X^^tfz. z;iX'\tm:mzVlTcnmk^yy' 
;U'^ffi-:>;t:WS-3cDNA ro-ytcJ:^ft?W^^-r (I15B 
SIX5C) . 

[0 120] (i) ^mk^yyiv 

• CS-3F0-250 (^H:*=SS^aJ: 0 rfJlS^iiT v^^fr^iS 

■ Y.H. (Iltt. 35^. ^Jf ) 
•H.N. (^tt. 20^. ^JS) 

■ WS6201 (^tt, ^m) 

• WS11901 (^tt. ^/t) 

• WS12301 (^tt, 42^. 

[ 0 1 2 1 ] <ii) b h^mmy-^^ywm ro-y h 
^f^N .y h I Rx/i I 

16MSOb hcoffl^ • MSi OttSiL;^^ P0lyA+ RNA ^ 
2uz^T:^'a-xmmMmLX . xjymizyxj^y 
hL:^cri/y>f (Clontechtt^) ^figfflL 

(I15A) . 

[0122] (iii) WS-3 cDNA To-y 

Sit^itx-Y y-vw^^^m^-r^b 8pii. 

2-P12.1 ziy^^ycomi& 

PAC;'n-V(#6207) :^?^A>MarathonTM cDNA Araplificat 
ion KitmTM^M^tlfz^^^-S cDNA <?^3*-UT 35^ 
Sr . f^a&<7):^atCfiei^ftl*tt^^;^LTWS-33te^(7)1^ 
tKTn-ri: LXm^^fz. 
[0 123](iv) b h/3T;^f-ycDNArn-7' 
b h y3 T:?' ^^cDNA ( 206--11093? 904 b 

P) SP*^. ffi^^y#-^26^^tXffi3?iJ*^27TI^$iT^r^ 

v-^fflv^/::RT-PCRtcJ:o-ctiiti. ^St. :iti^?G 

EH'l^lP^- (PromegaihM) ^-^7*^ D--^^^' L 



(17) t^^^9-2 3 868 3 



o I ^ Not I ^iiLZimt t T t# ^ -g) 935 bpBr^t $: r o - y 
[0 124] (2) ^RNArn-y^>f 

m 

(i) §ffS:BJ;t;^ISIg 

i^£^0/::a/). Absorb (Dupont^fc^) tCl BJgt. 'J 
xf-;ut"n;?;?-7t<;t— N (DEPC) ^mLtz^U Qyi^TV 

ykx^mt. :t-h^u-ymmLxm^^fz. 

[0 12 5] (ii) ifO^^^-fU. £/;<f-yl^X;U7fv^ 

v-H (DMso) cou^^yimm 

m^^V:t^^-/U . DMSO {i':^y^ 

(BioRad) 20 g^5n;c30:«^Sff'f--g>, ra§Lfv!lP?RtcS 

mmcomm^mt. pm-e.oariz^htxzcom 

[0126] (iii) r^''Q->^^r';uc7)f^M 

ig Tj^'n-xHE imymMnm) ^lomvyMi-hv 

^i. (pH 6.5) 100mUc?gMt-Cl%r;yn-xy;USr 
f^^t/::. y;l^<7)-»f-<X(i7cm(W)xi0cm(L)T'S)^. 
[0 12 7] (iv) RNA<7):/iJ:^^-t-;U3J!L^ 
RNAh ^'J :t^^-/l^CO?mxS^I^Z i: -l,?[^*e®T(iRNa 

ML. ::ixtciixii(50^'Jpr^if-;i'5 •y^^'j^C 58/ziJK 

^^W(:^U;t^^^-;U. 200/il K-r^WbDMSO. 8 
Ml 10%SDS. 8/il 0.5 MU i^jU(pH 6.5). 

Tt:. ZCOf^^-^ X'7-:^—tLXnmy^~ (GibcoBR 

[0128] (v) mm^iSim 

y '}^^^-}vm^\^fz'^^m^yy'Mz 3 u\(n¥)V • 
u^ju(pH7.o). o.25%yo^:^xy-;^y>'U 

Tto C^XS: l%r^"'a-;^y;Ucn— x>f V^LTlOmM 

';>^ii?^hU'>A>'N^y:7r- (pH 6.5) 80 ^x-m 

mf^r*t6t7t:. vm^. pH±#(cJ;ORNA;t?^*^>;/U?r 

[0129] i^m^k. y;i^^50inM7KS?'fL^ h u ^M.mm. 
iz20jfmmLx^^v:^^'^~)u^mm$itt: izcomi^ 

h'J^A (pH 6.5) T20^*fPL^^. lA/g/ml^o:^ 



[0 130] (vi) i'-^nym^coyu-j^^ y^ 
20xSSC>'N''y7r-nHfe. ^-^t*^'J-^tCj: 9^-^ 
nyM. Hybond N+ (Amershamtti? ) ^m^h^yxy 

' m.t^ht^hXoiizmmm'^^ixtzm<^i^AL(ry^'^ij] 

nincOUV5tT-15^fa«IIL. RNASr >^ ^ ;U^-(cIl^L 
[0131] (3) >'^>f y 

(i) r\yj\-^r')y-^M-i^By 

y 4)V^-i:^'^mm.^')y^'f-uyW&^(0^x\ 100 

ml^or^'>'^>f X'jr-^-tf— yyN''y:7r- (ws-3X{i 

WtLT42''C'C4B#^>f V^jL^-i^3 V-L^^^o 
WS-3rU>'N>f XU^-^ -t'-^-a >'>'^'vr7r-^^^i50%7^ 
ypAT^K. 5XSSPE. 10xDenhardt's?§7S. 2% SDS 
^^mOOjug/ml^tt-^^Jft^DNAffiit^'^tftcT)^, 

• rU>'N>f XU^^f-tf-i^a WN''y:7r-tC{i:40 
%Tt:;UAr$h\ 6XSSC. 5 XDenhardt*s?§?g. 0. 5% 
SDSSl/100 g/ml ^mt^ y fS^DNAffirt- ^ -g" O <7) ^ ^ 

[0 132] (ii) WS-3 ^l//3T^^>cDNAra-y<7) 

7^>rU-hhL-CHuaiC0WS-3 cDNA 8frn-50ng. r^^ 
-^-h LT^^^'i:.^^-*^'^— 50praol$:fflV^. yy^M. 
r^^V-DNA^^'JV^^-^r 'y hVer.2 dlfiatttiS) 
J;0(a-32p]_acTP (NENttS. fL^^p^pltS? ) Tft 

)\^Lfz. 

[0 13 3] (iii) >^N>fr'jr^Hf-v3y 
rWN^r'J^>f-tf->'H WN^y:7r-^SIT. mfz\>z 
^mXcoyu^^-^ X 'J ^"-f -t--^- 3 y^N^y :7 r jDi. . 
^^ifiy H /i^^-cOTtc A 0 ^ ^ ^ J; 3 izW^tHzm 
m^h. c:iiec[32p]-dCTPTiifelttt^^;uL?"cWS-3 cDN 

A ru-y^M^m^mi xWcpm/mlh^^i;^t::Ja 

[0 13 4] y\^y^jr^-^-i^3ycr>m. y>i}V9- 

^lOOml <7)2XSSC. 0.1% SDSJgJSrSa. 15^c7)U> 
;^$:20^OiiL, ^^Ct^l00 mlc7)0.2xSSC. 0.1% SDS 
mmxm:&. \5^cr>'jyy.^2m^z^^'^tz. y^fU^ 
-ii'^'^M-^fzm^txyk^^m^ . ^yyy vr 
imm\mitmtm) tm^AT'BAsi5ooi/XT-A 

±7^;UA^l:83) izX^^-hyiyyfiP'yy H-mm^: 
i5Z^j:'ofz. 

[0 135] (iv) :z>f;^^-;J)^/^<7)To-Xl^i 
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7 >f yp^-^^^tc^M$li:=5:iU ^ iz^.t^:^^h. 
0-lxsSC, 5% S[smmT20j^mMMLfz. MMm. m. 

^'W T-'J X-t^W\lz^-h^>^:^i^^y ^ -^no 
t\ XCiFuji BAS1500i/XxA {m±y -^/l^/^itM) 
m^LX i^^i-JVtm^ Lfz:ib^mULfz. 
[0136] (4) Fuji BAS1500f/XxA(C J; 
BAS1500 ^'X7^A(i:5^^ttm7ttt:^fflV^7t:Klt^x:t^;^ 

IP) tcx^:7^;^^|pimc-^>ryu$'^^S3fe$-t^:. ^ 
c:OIPS:He-Nel^— »f-7eT-®e$it^3tfi(Cfi5 tTKai 
^iX'2)®3t^PSL(Photo Stimulated Luminescence) t 

^^^'f>^:$^/umi.zm^LxmmLfz. m&mcomMimt 

( 0 1 3 7 ] (i) WS-3 inRNA%Igc7)Si 
IP^7)SJgS:XJS7 ^;^jUc7)Ji;20ei LT. WS-3 cDNA r 

-3 mRNA(i. tf-f X • %JgSh i^SHfilS*^ ^tl^TJt?^ 
o/c, ^ir<XcoXdlzisz^j:^tz. tr. m^XRl/ 

[0 13 8] (ii) '^yy'f\^m<^mmit 
wri^co-nmi^zm^^-sr^-r^y >f ^u^-^^-^^H^it 



X$T9^ y^%3SS{i[5l t T*) v> 3 {S^tcSo' 

WS-3 mRNA (T^^mRt "f-ymRn AO^^m^ 

hco^^n^Lfz (^11). 
[ 0 1 3 9 ] (5) S« 
(i) WS-3 mRNA Offi^WSS^J^^g 
b V^m^ • I8S**<7)2mg poly(A)+RNA$-#OMTN ^ 
o-y M2llXII(aONTECH*tM) tc. (^^P] s^L/:: WS 
-3 cDNAcO 3'-UT$-rn-ri: LT^N-f y" U ^-T X^-tt ' 
fz. 

[ 0 1 4 0 ] WS-3 ^mko^^mt. ^m<r)m^X'mJu< 
m^C^iX.. I15A ayXotc^^i^-y^^Lfz. f^io 

ws-33if^a. ^L^m. 'W^mm/wm^zi^x^<^ 
mL.m. fm. urn. ^m. mm. im. mii 
mm. ±mz^\^x^nM{z^mL. 

h^^->fZ. Poly (A) + RNA(7)^ (mSACO^U—y) 

f^^'^mm. s-^mm. htmm. i:^^mm. j; 
\ii)m^. i^mm. mmm. n^&vhja. 

[0141] (ii) WS-3 mRNA^3ScO«iSrAhWS,f.*tC0 
OM (05BSt/[15C. ^11) 

[15B RX/5C i^z^^y-'^^yyu^yhmmco^^Wz^ F 

uji BAS 15001^ X^MzX-oX^MitLfz, WS-3 mRNA 

co^m^^-r^^ymkxi^mitLfzm. mnxt^s 
Bm^%m^izxKiimLtz. ^f-i^xu. 3^cr>^s 
mm. s^com'SA^^m^OMLx^^^. 

[0 14 2] 

[1^11] 







l!S-3 mRNA 


^ -my mRNA 












(PSL) 


(PSL) 




(96) 




1 


CS-3FO-250 


36.3 


3517 


10.32 
















7.48 




2 




45.1 


8897 


5.07 


(100%) 














3 




77.9 


11050 


7.05 






4 


WS6201 


39.9 


6142 


6.50 
















7.44 




5 


WS1I901 


40.2 


6310 


6.37 








WS 12301 


49.9 






(99.5%) 




6 


5285 


9.44 





[0 14 3] mn^cou-yi-^ea. use ^^ou- 

^^l-Stc^-r-S*,, l^-Vl-3ii:fiiSA^<S5:^ 
u-y4-6(ms*cofiS:^-r. M^SA^t/WSS 

#(?O^1.0kb WS-3 mRNA C7)^mifZr>\^Xl^. "f^XRl/ 

^m&ti,(,zMmiz^^^xm^i2^hti^^t-r>fz. ms 

A (l/->'l-3 ) h|5]^cOf£3S?J)>lSi'^^^ix;;^v:. 
[01441 ^mk(^^mt. U-yi 7!?>TS-3FO-250*a 



Sa**^RNA , U-y2f)mnA (Y.H.) fflfla**^RN 
A . U-yS'/fim'^X (H.N. ) fflBai*^RNA . U-^ 
4:;&li',# (WS6201) .^SflSi^l^RNA . U-y5i)\%m 

(WS11901 ) $iBai*^RNA . U->'6;S?\m* (WS1230 
1 ) *fflfla**:^RNAT-J>-S.. ^fc, 28S22LIX1SS (i:'J.t:y 
-ARNA-»^rJL- hco^f Xc7){aS^^*ro 

[0145] ULhJ; 0 . WS-3iifE^{i:. m^MtXtm 

®tci5V^T]gv^3^]^qgiB^^ifL/::^h;t?^^^ (EI5A) . 
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^^coS:*:S<JirM«tt^^-r^/c*^C7)frffiElgp°p^OtiJ [0147] 
10 14 6] ttz. :^^mcr>m^ (WS-Bfifs^) ii. Se^JiO:^^ : 9 7 7 

m^^. ^^w, ^it'^^Rx/^'^^m^^mncofz nmcomm cdna to mRNA 
i^comm tLx. ^'3m&^Rt/^tit- 3 - ^ 5^ >- : 

XTT COG CXC XOC ATO OCO OAO JOA ACT CXX JLXC XGT QTO XXQ XTT OCT CCT OOA OCA OTT 60 
K*e xlA Clu Ly» ^ix Gin ZiV* 8mT vaI Lym il* JLla Pro Gly Xl« V&l 

OTA TOT ©TA OJkA AOT GAA XTC XQX CCA CAT CTA ACT ATC CCA CCT CCW ACA OTO ATC CAC 150 
val Cy» val clu s«r Ola II* Axa Oly A«p Val ^hx 11m Oly Pro Artf Thr V*l Zla His 

OCT AAA CCA AOA ATX ATT CCO GAA CCC OOO CCA ATA OTO ATT OOC OAA OOO AAC CTA ATA 180 
Pro Ly» Al« ATff Il« !!• Al« Oln Al« Oly Fro II* Val Zl« Oly Olu Oly A«n t*u 11* 

OAA GAA CAC CCC CT» ATC ATA AAT CCT TAC CCA GAT AAT ATC ACT CCT OAC ACT OAA OAT 240 
Cl-u Glu Oln Ala Lau !!• Ila Aan Ala Tyr Pro Asp Asn Zl« Tlir Pro A»p Tlir ol« Asp 

CCA OAA CCA AAA CCT ATQ ATC ATT OCC ACC AAT AAT CTC TTT GAA OTT OOC TOT TAT TCC 300 
sxe Clu Pre L.y« Pre Mafc xl* I La Oly Thr Aan XmxL Val Plia Olu Val Oly cy« Tyr 8«r 

CAA OCC ATO AAO ATO OOA GAT AAT AAT CTC ATT GAA TCA AAA OCA TAT CTA CGC AOA AAT 360 
Oln Ala Mat liya Hat: Oly A«p A»n Asa Val 11a Clu flar Lya Ala Tyr Val Cly Ara Asa 

OTA ATA TTO ACA AOT OOC TOC ATC ATT OOO OCT TOT TOC AAC CTA AAT ACA TTT GAA CTC 420 
Val I la liau THr Sar oly Cy» Ila Ila Oly Ala Cya Cya Aan L/mux Aaa TKx Pha Olu Val 

ATC CCT OAG AAT ACC OTO ATC TAT OCT OCA OAC TOC CTT COT CXM OTO CAO ACT OAO COA -480 
Ila Pro Olu Asa Tlir Val Ila Tyr oly Ala Aap Cya Lau Ar^ Arsr Val Ola Tlir Olu Ara 

CCO CAC COC CAC ACA CTA CAO CTC OAT TTC TTO ATO AAA ATC TTO CCA AAT TAC CAC CAC 540 
Pre Glzi Pro oln Thr Lau oln Ijau Asp Pha Lau Hat Lys Ila Lau Pro Aan Tyr ula His 

CTA AAO AAO ACT ATC AAA OCA AOC TCA ACT CCA CTA AAC AAC TAA CJUl CAO TOT ATA ACA 600 
I.au Lya L-ya Tlir Mat X^ya Oly Sar Sar lAx Pro Val Lys Aan 

TGA AGA TAA CAT TTT OTC TTT GAC CAC TOT CTT TTO AAT CCC CCC ACA CTC TTT ATO TAC 660 

TCT TAA CAA CTC ACA OAA TAA TAC ATO TTC ACT TTA TTT TOT AAA ATT OOO TTO AOA OOA 730 

AAC TAA TOC AOT TTC ATT CTA ACT CTC CTT TCT AAT TTA TAT AAA TOT ATT ATT TTC CTA 780 

TAT CCT TOO TTC TTT TCT OAT AAT TTA CAO ATT TAG CTT TTC TTT TCT TAT ATA AAC TOC 9*0 

TAB CCA CAA ATT TTA OTT ATO TAA AAO CCT ACC CTT OAC AAO AAA ACA CAT ACT CTC ATO 900 

TAT TTA TAT TNT AOC ATA GAC TAA ACT OAA TAA AAA TOC TGA TAA CTA AAA AAA AAA AAA 960 



AAA AAA AAA AAA AAA AA 



977 



m\CO^^ : 1 9 0 hTKoi/- : l^B^ 
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MAEKTQKSVK lAPGAWCVE SEIRGDVTIG PRTVIHPKAR IIAEAGPIVI 
GEGNLIEEQA LIINAYPDNI TPDTEDPEPK PMIIGTNNVF EVGCYSQAMK 



100 



50 



M6DNNVIESK AYV6RNVILT SCCIIGACCN LNTFEVIPEN TVirGADCLR 



150 



RVQTERPQPQ TLQLDFLMKI LPNYHHLKICT MKGSSTPVKN 



190 



[0149] lE^fJS-^ : 3 
m^\(r>^^ : 9 7 7 



iE?«£7)iyS : cDNA to mRNA 



XTT CCC CJLC AGO &TO OCO QXO XXO 3iCV CXX XXQ XQt OTO XXS XTT OCT OCT 0<SX CCA GTT 
TAX <SCC CTO TCO TAC C«C CTC TTC TOA QVX TTC TCA CAC TTC TAA CCA CGA CCT CCT CAA 

OTA TOT OTA QAA AOT CAA ATC AGA OOA OAT OTA ACT ATC GOA CCT COO ACA OTO ATC CAC 
CAT ACA CAT CTT TCA CTT TAG TCT CCT CTA CAT TOA TAG OCT OOA OCC TOT CAC TAO OTO 

C5CT AAA OCX AOX xrT ATT OCO GAA CCC CCC OCA ATA OTO XTT COC OXX OOO XXC CTA ATA 
OOX TTT COT TCT TAX TXX COC CTT COO CCC OOT TAT CAC TXX CCO CTT CCC TTO OAT TAT 

CAA OAA CAO CCC CTT ATC ATA AAT OCT TAC CCA OAT AAT ATC ACT CCT GAC ACT CAA CAT 
CTO CTT CTC COO OAA TAO TAT TTA COA ATO OOT CTA TTA TAO TCA CCA CTG TCA CTT CTA 

CCA OAA CCA AAX CCT XTO ATC ATT OOC ACC AAT AAT CTC TTT CAA CTT CCC TCT TAT TCC 
OCT CTT OOT TTT CCA TAC TAO TXX CCO TOO TTX TTA CAC AAA CTT CAA CCO ACA ATA AOO 

CAA OCC ATC XXC XTC OOA OAT AAT AAT CTC ATT CAA TCA AAA CCA TAT OTA OOC AOA AAT 
CTT CCO TAC TTC TXC CCT CTX TTA TTX CAC TAA CTT AOT TTT CCT ATA CAT CCC TCT TTA 

OTA ATX rrC XCX AOT OCC TCC ATC ATT OOO OCT TOT TOC AAC CTX XXT XCX TTT OXX OTC 
CAT TAT AAC TOT TCA CCO ACO TAG TXX CCC CGA ACA ACO TTC GAT TTA TOT AAA CTT CAO 

ATC OCT CAO AAT AOO CTC ATC TAT GOT OCX OAC TOC CTT CCT CCO CTC CAO ACT GAG CGA 
TAO COX CTC TTA TGC CAC TAO ATA OCA COT CTC ACO OAA OCA OCC CAC OTC TOA CTC CCT 

CCO CAC CCC CAO ACA CTA CAO CTO OAT TTC TTO ATO AAA ATC TTO CCA AAT TAC CAC CAC 
CCC OTC CCC CTC TCT CAT CTC CAC CTA AAO AAC TAC TTT TAC AAC CCT TTA ATO GTC CTC 

CTA AAO AAO ACT ATO XXX OCA ACC TCA ACT CCA CTA AAO AAC TAA OAX CAO TCT ATX XCX 
CAT TTC TTC TOA TAC TTT CCT TCO AOT TOA OOT CXT TTC TTO ATT CTT OTC ACA TXT TOT 

TCA ACA TAA CAT TTT OTC TTT OAC CAC TCT CTT TTO JUT CCC CCC ACA CTC TTT ATO TAC 
ACT TCT XTT CTA AAA CAC AAA CTO GTO XCX OXX XXC TTX CCC CCC TOT CAC AAA TAC ATC 

TCT TXX CAA CTC XCX OXX TXX TAC ATO TTC ACT TTX TTT TOT XXX XTT OOO TTO XOX OCX 
AOA ATT GTT OXO TOT CTT XTT XTO TAC AAO TOA AAT AAA ACA TTT TAA CCC AAC TCT CCT 

AAC TAX TGC ACT TTC ATT CTA ACT CTC CTT TOT AAT TTA TAT AAA TOT ATT ATT TTC CTA 
TTO ATT ACC TCA AAO TAA CAT TOA CAC CAA ACA TTA AAT ATA TTT ACA TXX TXX XXO OXT 

TXT CCT TOO TTC TTT TCT CAT AAT TTA CAO XTT TXO CTT TTC TTT TOT TXT ATA AAC TOC 
ATA OOA ACC AAO AAA AGA CTA TTA AAT CTC TAA ATC OAA XXO XXX XCX XTX TXT TTC XCO 

TXO CCA CAA ATT TTA OTT ATO TAA AAO OCT ACC CTT OAC AAO XXX ACA CAT ACT CTC ATO 
XTC OOT OTT TXX XXT CAA TAC ATT TTC COA TOO OXX CTO TTC TTT TCT OTX TOX CAC TAC 

TAT TTA TAT TOT ACC ATA OAC TAA ACT CAA TAA AAA TOC TOA TAA CTA AAA AAA AAA AAA 
ATA AAT ATA XilX TCO TXT CTO XTT TOX CTT ATT TTT ACO ACT ATT CAT TTT TTT TTT TTT 

AAA AAA AAA XXX XXX AA 

TTT TTT TTT TTT TTT TT 



60 
120 
ISO 
240 
300 
360 
430 
480 
540 
600 
660 
730 
780 
840 
900 
»60 
977 



[0150] le^iJS^ : 4 
W,ncO-^^ : 1 9 
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m^\<omm ■. mcomt ( d n a ) 
mm : 

GAT TTA CBT GAC ACT ATA G 

[0151] mmm^ : 5 

Win(r>^^ : 2 0 

m\(^m : mm 

TAA TAC GAC TCA QA TAG GG 

[0152] mm^- ■ 6 

Km<^-^^ : 2 1 

mm<7im : mm 
h,-Ka>-'- : mm^ 

le^iJc^aS : fBlcO^l! (-^^DNA) 
ATC TCA GTG GTA HT GTG AGC 

[0153] nmm^ ■. i 

ffi?'JO:g$ : 2 4 

m<rm. : 

GTG AAC TGC ACT GTG ACA AGC TGC 
[0154] ie^J#^ : 8 
RmcoM:^ : 2 2 

Mm<7)mm. ■. mc7)WM (^^dna) 

CAC CTG AGG AGT GAA TTG GTC G 
[0155] : 9 

ffi?iJcO;R$ : 1 6 
S.mcr>m : 1^1? 

: fliJ«7)l^^ ( -^S;D N A ) 

TGW GNA GWA NCA SAG A 
[0156] le^IS^ : 1 0 
S.mcr)-M:$ : 1 6 

ii-iOSt : 

E^iJcOSiS : m<7)mt ( N A ) 



AGW GNA GWA NCA WAG G 
[0157] E?rj#^ : i i 
iE^J<0:5$ : 1 6 

McOSc : 

ISfiJcOSffl : fli!<7)1SSS (^^D N A ) 
mmcOWm : 

#SSr^-f le-f- : modified base 

ffiO'tt?S : Incsine 
^tlSSr^-^ie-^ : modified base 
^R£{2g:ll 

ffiWft$S : Inosine 

le^j : 

CAW CGI CNG AIA SGA A 
[0158] aH?lJ#-^ : 1 2 
RmcO^^ : 1 6 

ie^io^ : mm 

h-itny- : mm^ 

liimcnim. : mc7>m^ ( n a ) 

mmm : 

^tia$r^t" IS-f - : modified base 

^Wlim^Ltz:^m : E 
i&com^ : Inosine 
^#^S$•^■^"IB■§^ : modified base 
SftfiHill 

fte<^ffl$8 : Inosine 

mm: 

TCS TIC GNA CIT WGG A 

[0159] m^m^ : 1 3 

iej^iIW:^^ : 2 3 

le^ijioM : mm 

iB^iJiOaa : ffiJCOl^^ (^^D N A ) 

le^j : 

TTG ACA AGT GGT TGC ATC AH GG 
[0160] E^iJS-f- : 1 4 
ie?lji7)^§ : 2 2 

s2?'j<os : mm 

h--KD>;- : mm^ 

wimcomm ■. mcomsn (^«d n a ) 
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TGA AGT CAT CCC TGA GAA TAG G 

[0161] mm^ : 1 5 

RncO^^ : 2 2 
Rncom : 

mcrim. : -^m 

^^icomm : mc^wm (^^dna) 

Ca TCG TCG GGT GCA GAG TGA G 

[0162] mnm^ : 1 6 

ie?ij(7)^$ : 2 4 

mcrm. : 

mmcofm mcotm (-^^d n a > 
le^ij : 

CGC CAG GGT TTT CCC AGT CAC GAC 
[0163] E?iJ#^ : 1 7 
S^?iJcO«$ : 2 2 

m<7im. : 

mm<r>ism : ( n a > 

TCA CAC AGG AAA CAG CTA TGA C 
[0164] le^iJS^ : 1 8 
ffi?lJ<7):^$ : 2 6 

mmcofm : ffiOltffi ( -^EKD N A ) 
lE^lJ : 

TAT CGG ACC TCG GAC AGT GAT CCA CC 

[0165] ■. 1 9 

m^CO-^^ : 2 8 
lE^iJcOS : <^ 
Mc^S : 

mmcomm : fficOl^l! (^^DNA) 

GGG CCA ATA GTG ATT GGC GAA GGG AAC C 
[0166] iS?'J#-^ : 2 0 
mji\cO-M:^ : 2 8 

mmcr>m 

TTC TAG AAT 

TTV N 
[0172] : 2 6 



iS?iJ«a^ : fUcOW^ ( -^^D N A ) 

TGG CAC CAA TAA TGT GTT TGA AGT TGG C 
[0167] i2?«J#-^ : 2 1 
§im<r>^$ : 2 4 

mmcom -. im 
mm. ■ -^m 

CCC CAA TGA TGC AGC CAC TTG TCA 
[0168] m\m^ : 2 2 
mmco^^ : 2 8 

m<r>m : -^m 

m>l<^^ : i&iOWM ( N A ) 
iE^lJ : 

CCC ATC TTC ATG GCT TGG GAA TAA CAG C 
[0169] iS?iJ## : 2 3 
milcO^^ : 2 7 

wm<7)mm imtm ( n a > 

CCA TCC TAA TAG GAC TCA CTA TAG GGC 
[0170] idfij#-^ : 2 4 

mn<r>^$ : 2 3 
m\(om : WM 

m^']comm ■. fucom^ ( -^^d n a ) 

act CAC TAT AGG GCT CGA G 
CG GC 

[0171] ie^ij#^ : 2 5 
ie?iJO*$ : 5 2 
lE^iJcOM : I^IS 
: 

m\cr)mm ftutoit®? ( -^^d n a ) 



TCA GCG GCC GCT TTT TTT 
m'lcO^^ : 24 _ 
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le^icogs : ftcomm ( -^^ d n a ) 

m\ : 

CGA CGA GGC CCA GAG CAA GAG AGG 
[0173] m?m^ : 2 7 
Sfi|<50:g$ : 2 4 

m<r>m : -^m 

Mimco^ : mcom^ ( n a > 

CCA CAT CTG CTG GAA GOT G 



GA CAG 

h. 

[02 ] ws-3jtf5^*^n- K-rs 9 y^^^n^^^m^ 

[113] ws-3jifE^Sr-i-tfPAC 9 ^-y^m\^tiv\s^t,z 

[04 ] WS-3ag^cO-i?-!f ^T'o .y h{c i 



[03] 
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[SI] 




(25) 
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MW 
(kb) 



abcdcrcblj 



MW 



AbcdefghtJ 
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[115] 

abcdofgh 



Size (kb) 



as - 

7.5 
4.4 



i j k 1 



nop 



Z4 



1.35 - 



a Heart 

b Brain 

e Placenta 

d Lung 

« Uvsr 

f SitelBtBl Muacle 



g Kid nay 

h Pancroas 

i Spleen 

j Thymus 

h Prostats 

1 T«»tls 



m Ovary 

n Small intasUna 

o Colon 

p Periphral Btood Lymphocyte 



2 3 4 5 6 



2 3 



2B5I 



ISS' 



lano 1 
lane 2 
lane 3 
lane 4 
lane 5 
lane 6 



C«-3Fo-250 

Y.H. 

H.N. 

W36201 

WS11901 

WS1 2301 



(51)Int.C1.6 

C 1 2 N 1/19 
1/21 
5/10 

C 1 2 P 21/02 
21/08 



7823 - 4 B 



F I 

C 1 2 N 1/19 
1/21 

C 1 2 P 21/02 
21/08 

C 1 2 Q 1/68 



C 
A 



(28) ^#^^9-2 38 683 

C 1 2 Q 1/68 C 1 2 N 5/00 B 



